and weak read beam whose intensity was small enough so as not to affect the transmission measurement.
Both write and read beams were plane waves from an argon-ion laser at 514.5 nm. The film was first exposed to the write beam, which caused part of the bR state population to traverse the photocycle and switch predominantly to the M state. In a steady-state condition, the read beam was passed through the exposed area of the film and the transmitted intensity
was measured with a photodetector. The data describing the relationship between transmitted intensity of the read beam, /_e_d, and the incident power density of the write beam, Ewrite, are given in Fig. 1 . It is clear that the function is logarithmic over the central part of the curve, i.e., BR film. The optical setup is shown in Fig. 2 . The argon laser beam is collimated and then split into two beams, each controlled with an electronic shutter.
With shutter
A open and shutter B closed, a transparency in contact with a diffuser is illuminated and an imaging system forms the speckle image of the transparency on the BR film. The power level of the exposing beam is set to ensure that we are operating in the central logarithmic region of the transmission curve of Fig. 1 . Immediately after the speckle image is recorded on the film, shutter A is closed, shutter B
is opened, and the beam transmitted through the BR film is imaged into a CCD camera. The read beam power level is weak to ensure that it does not affect the image written in the BR film and also so that it is within the linear operating range of the CCD camera. The performance of the BR film was evaluated with a two-tone object encoded on the transparency. The right half of the object is clear, and the left half is a gray level.
The speckle image of this object as obtained at the BR film plane is shown in Fig. 3(a) .
The image obtained by the CCD camera on transmission of the read beam through the BR film after recording is shown in Fig. 3 (bL I analyzed both images in Fig. 3 Shutter A is opened during write process, and shutter B is opened during read process.
BS's, beam splitters.
for some constants k and c. Furthermore, the dynamic range of the write power over which the transmittance of the BR film is logarithmic is large (>2 orders of magnitude), which is required for the transformation of images with multiplicative noise such as speckle.
Other films made from the wild-type form of BR also displayed behavior very similar to that shown in Fig. 1 . I then performed an experiment to optically implement a logarithmic image transformation with the (a) (b) Fig. 3. (a) Original speckle image of a two-tone object, (b) logarithmically transformed image of' the object obtained through BR film. 
